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BIBLIOGRAPHY OF SCIENCE TEACHING. 


INTRODUCTION. 

The following bibliography of science teaching was prepared by 
a committee of the American Federation of Teachers of thp Mathe- 
matical and the Natural Sciences, and edited by Professor Richard , 
Elwood Dodge, Teachers College, Columbia University. The following 
specialists collaborated in selecting and annotating the titles for the 
several lists: Biology— Professor Otis W. Caldwell, School of Educa- 
tion, University of Cliicago, Chicago, Illinois; Chemistry— New 
England Association of Chemistry Teachers, -and Professor John F. 
Woodhull, Teachers College, Columbia University, New York City; 
Geography-Professor Ray II. Whitbeck, University of Wisconsin, 
Madison, Wisconsin ; Mathematics— Professor J. W. A. Young, 
University, of Chicago, Chicago, Illinois, and Professor David Eugene 
Smith, Teachers College, Columbia University, New York City; 
Nature study— Professor Maurice A. Bigelow, Teachers College, 
Columbia University, New York City; Physics— New York Physics 
Club, and Professor John F. Woodhull, Teachers College, Columbia 
University, New York City. The necessary limitation in the num- 
ber of items in each field has doubtless led to the omission of many 
works of value. . It will be found, however, that the titles have been 
carefully selected, and that items hepe included are really serious 
contributions td the field. ' , 
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BIOLOGY. 

(•) Article* Retain* to the Teaching of Biology as * Whole. 

1. Abbott, 3. F.^The leeching of biology in secondary schools ' School science 
• end mathenftics, 8:191-08, March 1908. 


2. Salley, Liberty Hyde. On ih«t training of persons to teach agriculture in the 
public schools. Waahinjjton, Government printing office, 1908. hSL p. 8° 
(U. 8. Bureau of education. Bulletin, 1908, no. 1.) . ' 

UU of iwla re ocBn : p. *-60. 

8. Barto, D. O. Problem* iu secondary school agriculture. School science and 
mathematics, 9:226-33, March 1909.' 

4. Born A. Trans. by Bergen, Joseph Y. Qn giving a biological trend to 
botany and zoology in secondary schools. Journal of education, 67* 206-8 Feb- 

- ruary 20, 1908. * 

5 b 7T»®«» father F. Research and graduate work for teachers of biology in high 
echoolk In New York state science teachere’ association. Proceedings, 10th 
^U-Lpnfetence, 1905. p. 80-84. Albany, University of the state q! New 
York, 1906. (State education department. Bulletin no. .81.) • 

Also In dchool sotoooe and maUumatics, 6: mm, June 190ft. • 

6. Caldwell, O i W., rk man Report of committee of Central anociatton of 
science and mathematics teachers (1908) on A consideration of the principles 
that should < snrfne the courses in biology in secondary schools. School 
science and mathtlnatics, 9:241-47, March 1909. 

7 * — Oatfowaw, T. W., and Norris, H. W. An investigation of the teach- 

mg of 1 • «u^<ubjects in secondary schools. School science and mathe- 
matics, 9:58r=97; June 1909. * 

* 8. Ohandlsr, Sima, the relative emphasis to be given physiology, morphology 
ecology, and other phases of botany and too logy. In Central science teachere’ 
Association, 1 905. School science and mathematics, 6 : 393-97, May 1906. 

9. Clements, Frederick B. Greek and Latin biological nomenclature. In , . 
Nebraska University. Uniyemity studies, v. 3, no. 1.* Lincoln [1902] p. 

10. Cols, Aaron Hodgman. Teaching biology from living plants and animals with 
a projection microscope. 7n National education association* Proceedings 
1905. [Chicago, 111., University of Chicago prose.] p. 814-16 

11 0o i U ?“\ ,/ 7' CorTelation ot with biology, history, and literature. ’ 

School science and mathematics, 5:646-46, 726-30, November and December 
1905. \ 

12. Cook, O. P* On biological textbooks agd teachers.. Science, 9:541-45, April 14, t 
■ 1899.' 

^13. Coulter, J.M. The course in general biology. School acience and mathematics 
8:696-97, November 1906. - ’ 
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14. Coulter, J. X. 'The tiflueoce of the teacher's research work upon his teaching 

of biology in secondary schools. . School science and mathematics, 5:94-103, 
February 6, 1905. 

An tddrsM cMIvwsd bates tfat Biology Motion of the Owtrml mmcUHoh of actescs and roaUw 
mattes taaefcars, November as, 1004.' ^ ** 

15. Cramer, F. Logical method in biology. Popular science monthly, 44:372-79, 

January 1894. 

16. Byerman, B. W. The teaching of biology in the public schools. Plant world, 

, 1:119, May 1898. 

17. Forbes, S. A. Economic gnd industrial aspects of secondary school biolog)". 

School science and mathematics, 5: 173-63, March 1905. 

18. -Galloway, T; W. An appreciation of the pedsgogical # possil|ilities of the bio-* 

logical laboratory. School science and mathematics, 8: 1 16-25, February 1908. 

19 ; The function of the biological* sciences in education. School science * 

and mathematics, 8:545-48, October 1908. 

20. Grout, A.* J. laboratory material for general biology. 'School science and 

mathematics, 3:229-23, October 1902. 

21. Gruenberg, B. 0. The practical, pedagogical, and scientific bases for the study 

of biology; School science ami mathematics, 8:540-43, October 1908. 

22. Hershberger, JT. W. Geographical bioldgy. Eduction, 14:513-19, May 1894. 

23. Hateh, Kirk Letter/ Simple exercises illustrating some applications of chem- /. 

istry to agriculture. -Washington, Government .printing office, 1908. 22 p. 

Ulus. 8°. (U. S. Department of agriculture. Office of experiment stations. 
Bulletin 195.) . \ . 

24. Hodge, 0. F.. College biolog)" in relation to training of teachei*. Nature study * 

review, 4: W3-96, September 1908. 

v. 25. — * Dynamic biology and its relations to high school courses. Peda- ‘ 

' gogteal seminary, 11 :38 1-404, September 1904. 

* 26. Hudson, Fred, ed. Broad linefe in science teaching, with an introduction by M. 

E. Sad ,: r. London, Christophers (pref. 1909). xtxyi, 265 p. 8°. 

. . 8e« chapters on biological education. *■ 

^ 27, Hunter, G. W. The. methods, content, apd purpose 4>f. biologic science m the 
i ^ secondary schools of the United States. gchool science and mathematics; 10: , . 

1-10, 103-11, January and February 1910. 1 * 

28. Jackman, W. 8. What should be emphasiacd in teacJpng biolog)". School 
. j review, 12:60-62, January 1904. 

v 29. Jewell, James Ralph. Agricultural education: Including nature study' and 
school gardens. 2d ed. rev. Washington, Government printing office, 1906. 

* 148 p. 8®. (U. S. Bureau of education.. Bulletin, 1908.no. 2.) , 

30. Linville, H. R. Biology as a method and as a science in secondary schools. 

School science and mathematics, 7: 264 L 72, April 1907.' 

31. Old and new ideals in biology teaching. School science and mathe- 

matics, 10:210-16, March 1910. 

■ 32. — * * and committee . The practical use of biology. School science and • 

mathematics, 9:121-30, February J909. 

33. Lloyd, F. B., tmrf Bigelow, X. A. . The teaching of biology in the secondary 

School. New York, Longmans, Greenland company, 1904. viii, 491 j>. 12°. 

34. Locy, William A. Biology anjlits makers. New York, Henry Holt and com- 

* * paoy, 1908. xxvi, 469 p. * 8 V 

35. Xathewi, A. F. Science and morality. Popular science monthly, 74:284-89, 

. . March 1909. 

36. Morrell, W. J>. Advantages of a year’s course in biology (soology, physiology, 

botany). School review, 12:216-&, March 1904. . 

* 71888®—- 11 -2 * . ' 
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37. New York (State) Education department. Syllabus for secondary schools: 
Biologic science., Albany, New York' state education department, 1906. p. 
105-6, (fy Bulletin 27.) 

' 38. Seawell, B. L Symposium on The teaching of biology and nature study in 
normal schools. School science and mathematics, 8:369-79, May 1908. * 

39. Thompson, J. F. -The microscope in the biological laboratory^*! the high school. 

. In National education association. Department of science. ^Proceedings, 1904. 

[Chicago, 111., University of Chicago press.] p. 859-63. * 

40. Transeau, E.' N. Biology a single science. School science and mathematics, 

8:775-77, December 1908. . 

,41. True, Albert O., and others. United States department ef agriculture. On dif- 
ferent aspects of Agricultural education. 

42. Walter, H. B. Th^ nature and amount of biological work that can profitably ‘ 

be attempted in secondary schools. School review, 8:471-76, March 1900. 

43. Whitney, W. N. Laboratory notebooks in biology. School science and mathe- 

matics, 7:745-47, December 1907. 

44. Wiley, H. W. The value of the study of Greek and Latin as a preparation for the 

study of science. School review, 17:390-403, June 1909. 

45. Wilson, Ed m u nd B. Teaching and research in the natural sciences. Columbia 

university quarterly, 11:147-54, March 1909. ; 

(b) Articles on General Science with Special Bearing upon Biological Subjects. 

.1. .Barnes, Charles B. Sciences in the high school. School review, 6:643-58, 
November 1898. . • 

2. Betsey. Charles B. Science and culture. * In. National education association. 

Proceedings, 1896. [Chicago, 111., University of Chicago presA] p.939-42. 

3. Blatehley, W. S. What the teacher of science can do to make the teaching 

of science in secondary schools more popular. In National education asso- 
ciation. Proceedings, 1901. [Chicago, 111., University of Chicago press.] 
p. 777-84. 

4. Bryan, W. JT. S. A comparative study of the methods of science instruction of 

the various countries, as shown by their exhibits at the St. Louis exposition. 

In National education association. Proceedings, 1904. [Chicago, 111., Uni- 
versity of Chicago presB.] p.844-49. 

6; Farrington, Oliver Cummings. The educational value of museums. In Na- 
tional education association.. Proceedings, 1902. [Chicago, 111., University of 
•Chicago press J p.765-71. 

6. Harvey, N. A. The study of types, its significance and its application: Classi- 
fication as an element of education. In New York state science teachers' asso- 
ciation* Proceedings, 1901. p.554-68. (Albany, New York state education 
department. Bulletin.) ' 

Also In School science and mathematics, 1:461-55, February 1002. 

7 4 . Huxley, Thomas H. Science and education: On the educational value of the 
natural history sciences. Vol. 3, essay 2, p. 33-65. New York, D. Appleton 
r and company, 1893. ix, 451 p. 12°. 

8. Jordan, David Stkrr. Science in the high school. Popular science monthly, 

36:721-27, April 1890. * 

9. BLnvillw, H. B THe relation of the sciences in the high school. School scienoe 

. .. . . matoematics, 8: 777-7.8, December 1908., i 

10 Sciehce in the high school. School review, 14:237-49, April 1906. 

Ill Bussell,' J •> B. Natural sciences in the higher schools of Germany. School 
' ’ tfcView, 5:18-31, 65-72, January and February 1897. 

12. Welch, W. H. The evolution of modem scientific laboratories. Smithsonian 
, report, 1895. [Washington, D. 0., Smithsonian institution.] p. "493-504. 
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(c) Botany. 

1. Baker, W. W: Some difficulties in the study of botany in one of the small high v 

schools. School science and mathematics, 8:27-28, January 1908. 

2. Bergen, Joseph Y. Botany as an alternative in college admission requirements. 

Educational review, 11:452-64; May 1896. 

3. Plant physiology in secondary schools. Education, 27:409-19, March 

1907. 

4. Bessey, Oharles E. Principles deterinining the content of a botanical course. 

In National education association. Proceedings, 1895. [Chicago, 111., Uni- 
versity of Chicago press.] p. 953-54. 

5. Caldwell, Otis W. Essentials of high school botany. School review, 12:41-51, 

January 1904. 

0. * chairman. The unit in botany. Report of Commission on accredited 

schools of the North central association of colleges and secondary schools, 1910. 
(J, E. Armstrong, secretary, Englewood high school, Chicago, 111.) 

7. Coulter, J. G. Opportunities for young men in botany. School science and 

mathematics, 8:466-70, June 1908. 

8. Coulter, John M. Botany as a factor in education. School review, 12:609-17, 

October 1904. 

9. — chairman. Botany in secondary schools. Report of subcommittee of 

the National education association. Proceedings, 1898. [Chicago, 111., Univer- 
• sity of Chicago press.] p. 967-69. 

10. Cowles, H. C. Field work on common weeds. In North central association of 

science an<P mathematics teachers. Proceedings. 1908. p. 36-40. (Willis E. 
Tower, secretary, Englewood high school, Chicago, 111.) 

11. Crosby, Dick Jay. Exercises in elementary agriculture. Plant production. 

Washington; Government printing office, 1907.^64 p. Illus. 8°. . (U. S. 
Department of agriculture. Office of experiment stations. Bulletin 186.) 

12. Davis, B. M. The soil and its relation to plants. Oxford, Ohio, Mmmi uni- 

versity, Department of natural history and elementary agriculture. Teach? 
ere* bulletin 1. ' 


13. Ganong, William F., chairman. College entrance course in botany. Fourth 
report of committee of Society for plant morphology and physiology, now 
' Committee on education of the Botanical Society of America. 

The erroneous physiology of the elementary botanical textbooks. 

School science and mathematics, 6:297-302, April 1906. 

Some reflections upon botanical education in America. Science, 


14. 


15. 


16. 


31:321-34, March 4, 1910; 

: Teaching botanist. . : . 

pany, 1910. v-xi, 439 p. Illus. 


2d e<J. 
12 °. 


New York, The Macmillan com* 


Bibliography: p. 214-36. 

17. Lloyd, Francis E. The course in botany in the Horace Mann high school. 

Teachers college record, 2:36-59, January 1901. 

18. Lochhead, W., and JaekSon, V. W. Syllabus of first and second year botany 

at the Ontario agricultural college. Guelph, Ontario, Agricultural college. ~ 

19. Newcombe, F. O, Equipment and administration of th^ high school botanical 

laboratory. School review, 7: 301=-8, May .1899. 

20. Stuart, M. H. What should the science laboratory notebook contain? In 

National education association. Department of science. Proceedings, 1908. . 
. [Chicago, 111., University of Chicago press:] p. 664-67. 

.21. Trafton, G. H. A comparison of recent authorities on methods of teaching 
botany. School review, 10:138-45, February 1902. 

22. : — - — Shall the preparation of a herbarium and the identification of species . 

. form a part of the required Work in botany ini our secondary schools? School ; 

*; AprU and May 1002. 
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23. TJ. 8. Department of Agriculture. Forest Servioe. Various valuable pub- 
% . libations upon forestry as a factor in biological education. 

24. Wager, Harold. Tbc ‘caching of botany in schools. School world, 3:422-24, 

November 1901. 

25. Whitford, H. N. Physiography and botany. School review, 10:45-46, Jan- 

uary 1902. 

x (d) Zoology. 

1. Bigelow, M. A. Zoology m secondary schools: The course in zoology in the 

Horace Mann high school. Teachers college record, 11:4-16, January 1901. 

. Abo In School science and mathematics, 1:68-72, 131-38, April and May 1901. 

2. Brown, Harion E. The history of zoology teaching in the pecongary schools 

of the United States. School science and mathematics, 3:201-9, 256-64, 
October and November 1902. 

3. Clapp, Cornelia M., and committee . College entrance option in zoology. School 

science and maihematics, 6:63-66, January 1906. 

4. Colton, 3. P. The phases of zoology that need to be emphasized in secondary 

education. School review, 12:51-60, January 1904. . 

5. Forbes, 8. A. The pedagogical value of zoology. Educational review, 1 : 326-36, 

April 1891. ^ 

6. Gage, Simon H. Zoology as a factor in mental culture. In National educa- 

tion association. Proceedings, 1896. [Chicago, 111., University of Chicago 
press.] p.960-67. 

7. Hankinson, T, L. Field work on stream fishes for secondary classes. School 

science and mathematics, 9:234-40, March 1909. 

S. Harvey, N. A. The pedagogical content of zoology. In National education 
* association. Department of science. Proceedings, 1899. [Chicago, 111., Uni- 
versity of Chicago press.] p. 1106-12. • 

9. The psychology of insects. School science and mathematics, 9:367- 

74, April 1909. 

10. Bbfold, Charles Atwood. The biological stations of Europe. Washington, 
Government printing office, 1910. xiii, 360 p. Ulus. 8°. (U. S. Bureau 
of education. Bulletin, 1910, no. 4.) 

Bibliography: p. 343-66. 

11 Lucas, F. C; Model making by zoology students. In Central association of 

science and mathematics teachers, 1906. School science and mathematics, 
7:224-28, March 1907. 

12. Osborn, Henry L. The differentiation of zoology forcthe high school and col- 

lege curriculum. School review, 9:566-75, November 1901. , 

13. Ward, Henry B. Zoology in the high school curriculum. , In National educa- 

tion association. Department of. science. Proceedings, 1897. [Chicago, 111., 
University of Chicago press.] p. 952-57. 

14. Whitney, W. W. Where shall the course in zoology begin? School science and 

mathematics, 5:626-31, November 1905. 

15. Yerkes, B. M. .The study of animal behavior. School science and mathe- 

matics, 3:260-69, November 1906. 

CHEMISTRY, 

. 1. Armstrong, H. B. Presidential address delivered at annual meeting of the* 
Chemical society, Mprch 22, 1894. Nature, 50:211, .159-60, June 7 and 28, 

■ 1894. ■- ■/. 

2. Bauer, Hugo. A hjptory of chemistry. ' Trans/ by Stanford, B. V. London, 
Edward Arnold, and . New York, Longmans, Green and company, 1907. 7+ 
232 p; 16°. ■ * 
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3. Benedict, Frauds Gano. . The tetchingof chemistry in graded and. secondary 

schools. Science, 18: 466-70, October 9, 1908. 

4. Booth, Edward, Chemistry ' in the California schools. Science, 15:86-36, 

January 3, 1902. 

6. Burns, Elmer Ellsworth. Story of great inventions. New York, Harper and 
* brother^ 1910. IIIub. 8°. ?•'/'. 

6. Cooley, Ldfroy C. Science for education. 1 In New York, state science teach- 

eis* association, December 28-29, 1899. p. 578-94. (Albany, New York 
High school bulletin, April 1900.) 

7. Frankforter, George B. Teaching of chemistry in state universities. Scienec, 

26:703-6, November 22, 1907. 

8. Frankland,^ Percy. Pasteur memorial lecture, delivered March 25, 1897. 

London, Gurney and Jackson, and New York, Cassell' and company, 1901. 
p. 683-743. 8°. (Memorial lectures deli\fered before the Chemical society.) 

9. Geer, William C. The teaching tf 1 LhO W nu try in the secondary schools: A' 

study of recent practice and results. School review, 14:275-95, April 1906. 

10. Goddard, H; N. The educational value* of the history of chemistry. School 

science and mathematics, 5:523-28, October 1905. 

11. Herreahoff, JT. B. F. The training of technical chemists. Science, 19i561-68, 

April 8, 1904. * * 

12. Kedaie, F. S. What should be taught in beginning chemistry. School science 

and mathematical 5:309-16, May 1905. 

13. Lachman, Arthur. Some suggestions for the improvement of instruction in 

technical chemistry. Science, 15:775-85, May 16, i902. 

14. Ladenburg, A. Trans, by Dobbin, Leonard. Lectures on the history of* the 

development of chemistry since the time of Lavoisier. Pub. by the Alembic 
club. Edinburgh, Simpkin, Marshall, Hamilton, Kent and company, WOO. 
xvij 373 p. 12°. ■ 

*15. Little, Arthur D. The chemist and the community. Science, 25:647-53, 
April 26, 1907. 

. Influence on public optnlon, welfare, and Industries. Relation should be close with the tatter. 

16. Long, JohnH. Some points in the early history and present condition of the 

teaching of chemistry in the medical schools of the United States. Science, 
14:360-72, September 6, 1901. 

17. Lunge, George, and .Pemberton, Henry, jr. The education of industrial 

chemists. Journal of American chemical society, 15:481-501, 627-35, Septem- 
ber and November 1893. 

18. McMurtrie, William; The condition,, prospects, and future of the educational 

demands of the chemical industries. Journal of American chdmical 'society, 
23:71-89, February 1901. 

19. Mabery, C. F. Education of the professional chemist. Science, 25:681-93, 

. May 3, 1907. 

Chemistry to be taught to* yoflnger pupils, even In the grammar grades. 

20. — How chemistry is best taught. Journal of American chemical society, 

15:463-75, August 1893. 

21. Miller, E. H. Chemistry for admission to college. Educational review, 25:85- 

89, January '1903. 

22. Millington, J.T. John palton. New York, E. P. Dutton and company, 1906. 

. *ii,225p. 12°. . • . . ... , / 

23: Morgan, William Oonger. The relation/of the technical world to school chem- 
istry. School science and mathematics, 8:645-56, November 1908. 

’’“The best reason for Introducing experiments from the Industrial .world la to illustrate the gen- 
eral principles of chemistry.” The whole article shows admlrgjsty bow high school chemistry 
may be enriched. * 
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24. Morgan, William Conger. What should science contribute to general education? 

School science and mathematics, 8:1-9, January 1908. 

85. Howell, Lyman -O. More profitable high school chemistry. School review, 

, 9:286-97, May 1901. 

26. — . — L Preparation and training of the teacher of chemistry. School science* 

and mathematics, 2: 487-600/ March 1903. 

27: * Profit and loss in experimental chemistry. School science and 

mathematics, f: 165-75, March 1907. 

28. The. purpose , and organization of the teaching of chemistry in .the 

secondary schools. Paper VII of a symposium on High school chemistry. 
School science and mathematics, 9:661-65, October 1909. 

29. Hiohola, Edward L.> Training of science teachers for secondary schools. In 

New York state science teachers’ association. Proceedings, 4th annual con- 
ference, December 28-29, 1899. p. 630-40. Albany, University of the state of 
New York, 1900. (High school department. Bulletin 7, April 1900.) 

30. Norris, A. C. The science teacher as a public benefactor. School science and 

mathematics, 2:199-201, October 1902. 

31. Noyes, William A. The contribution of chemistry to modern life. Science, 

26:706-14, November 22, 1907. 

32. — — — The requirements of a first course in chemistry. Paper VIII of a 

symposium on The purpose and organization of chemistry teaching in secondary 
schools. School science and mathematics, 9:748-50, November 1909. 

83. Pattiaon, M. M. Heroes of science: Chemists. . London, Society for promoting 
Christian knowledge, and New York, £. and J. B. Young and company, 1883; 
viif 332 p. 16°. . 

34. - — — * — History of chemical laws and theories. New York, John Wiley and 

son, 1906. xx, 567 p. 8°. \ 

35. Peet, B. W. Reference library for chemistry. School . science and mathe- 

matics, 6:462-68, June 1906. 

List with descriptive noty. 

36. Perkins^ Albert S. Elementary chemistry in the high school. School science 

and mathematics, 1:72^77, April 1901. 

The pest and future of chemistry. 

37. Peters, Fredus N. The purposd and organization of the teaching of chemistry 

in the secondary schools. Paper VI of a symposium on high school chemistry. 
School science and mathematics/ 9 : 658-60, October 1909. , 

38. Some practical elementary chemistry. . School science and mathe- 

matics, 9: 133-34, February 1909. 

39., — : — What and how much in high school chemistry. School science and 

mathematics, 8:107-15, February 1908. 

40. ,Bemsen, Ira. The age of science. Science, 20:65-73, July 15, 1904. 

41. The problems of science teaching. In American federation of teachers 

of the mathematical and the natural sciences. Bulletin 2. 

Abo In 8chooi science and mathematics, 9381-84, March 1909; Science, 29:708-10, April 30, 1909. 

42. Richards, Theodore W. The new outlook in chemistry. Science, 26:297-305, 

September 6, 1907. 

43. Richardaon, Clifford. A plea for the broader education of the chemical engineer. 

Science, 27:81-89, January 17, 1908. 

44. Aoaqoe, HenxyE. John Dalton and the rise of modern chemistry. Ne?r York, 

Macmillan and company, 1895. 216 p. 12°. 

4V Segerblom, W; The purpose and organization of the teaching of chemistry in 
/ secondary schools. Paper IX of a symposium. School science and mathematics, 
f 10:18-21, January 1910. 
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46. Sellers, J.. F. A symposium on Chemistry requirements. Science, 23:730-36, 
May II, 1906, 

47. Sheldon, H. F. Whitherward in chemistry* School science and mathematics, 
7:468-75, June 1907. 

48. Shenstone, W. A. Justus von Liebig: His life and work. .New York, Mac- 
millan and company, 1895. vii, 219 p. 16°. 

/ 49. Smith, Alexander. The rehabilitation of the American college and the place of 

chemistry in it. Science, 30:457-66, October 8, 1909. 

50. and Hall, Edwin H. ’ The teaching of chemistry and physics in the 

secondary school. New York, Longmans, Green and company, 1904. xiii, 
377 p. 12°. ^ 

51. Smith, Lyman 0. The college requirement in chemistry from the high school . 

standpoint. School science and mathematics, 3:389-94, January i904. 

52. Speyers, 0. L. Chemistry in education. School science and mathematics, 

2:70-75, 133-39, April and May 1902. 

Begin chemistry at the age or ten with talks on bread making, etc. Physios should precede 
bourse in chemistry outlined to college graduation. 

53. Stone, W. E. The relation of teaching to research in chemistry. Journal 6! 

American chemical society, 15:665-67, December 1893. 

54. Talbot, H.* P. The ratio of quantitative to qualitative experiments in chemis- 

try. School science and mathematics, 4:34-35, April 1904. 

55. Thorpe, #T. E. Essays in historical chemistry.' London and New York, Mac- 
' millan and company, 1894. xi, 381 p. 8° 

66. :— Joseph Priestley. New York, E. P. Dutton and company, 1906. ix, 

228 p. 12°. • 

67. Tilden, William A. A short history of the progress of scientific chemistry in our 

own times. Lofidon and New York, Longmans^ Green and company, 1899. 
10+276 p. 16°. 

• 5 g, — : Mendeleeft’s life and work: The career of a great chemist. Scientific 

American supplement, 69:250-51, 270-71, April 16, 23, 1910. ** 

59. Toeh, Maximilian. The influence of chemistry on civilization. Science, 

30:697-99, November 19, 1909. . 0 

60. Tyler, John M. The culture of the imagination in the study of science. School 

review, 6:716-24, December 1898. 

The best order for the student Is the necessary order of discovery: conjecture— imagination, logic, „ 
and reasoning— test by observation and experiment. 

61. van’t Hoff, Jacobus H. Trans, by Smith, Alexander. Physical chemistry 

jn the service of the sciences. Chicago, University of Chicago press, 19Q3. 
126 p. 8°. (Volume 18 of the' second series of the Decennial publications.) 

62. Venable, P. P. A short history of chemistry. Boston, D. C. Heath and com- 

pany, 1901. viii, 163 p. 12°. 

63. von Me^er, Ernst. Trans, by McGowan, George.- A history of chemistry 

from earliest times to the present day, being also an introduction to the study 
of the science. New York, The Macmillan company, 1898. xxiv, 631. p. 8°. 
*64. Wieehmannj Ferdinand Gi Science sketches: Chemistry, its evolution and 
achievements. Newl York, William R. Jenkins, 1899. vii, 1*76 p. 16°. 

. Very readable and very good. 

05 . Wiley, H. W. The rdle of chemistry in university education. Science, 16 : 841-50, 

- November 28, 1902.- 

66. Williams, Rufus P. Hqjh school chemistry in its relation to the work of a col- 

lege course. Science, 18: 339-36,' September 11, 1903. 

67 , — The planting of chemistry in America. School science and mathe- 

matics, 2:75-82, 139-48, April and May 1902, 

An historical review of the teaching of chemistry in America. ,, 
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68. WUllAins, Rufus P. Teaching of chemistry lit schools, 1876-1901. Science, 
14:1(XM, July 19, 1901. 

60. Woodhull, John P. The intensive method in chemistry. ' School science and 
mathematics, 6: 586-88, October 1906. 

70. : What specialisation has done for physics teaching. Science, 31:729-31, 

May 13, 1910. ' 

Paper read before American association for advancement of atienoe, December 31, 1900. 

A 

GEOGRAPHY. 

L Baber, Zonia. Field work in the elementary school. Journal of geography, 
4:18-22, January 1905. 

. Enumerates some of the benefits of field work and discusses the difficulties. * 

2. — The scope of geography . Elementary school teacher, 4:267-70, Janu- 

ary 1904. ; 

Also In Journal of geography, 4:380-06, November 1005. 

A review of the hlstorloal development of the stihjv In the lest century. 

3. Baglay, William O. Geography in the intermediate grades. JouroaL of geog- 

raphy, 4:299-308, September 1906. / 

Considers meth o ds and devices. A helpful article by one well trained in pedagogy and psy- 
chology. f 

4. The functions of geography in the elementary school: A study in edu- 

cational values. Journal of geography/s : 222-33, May 1904. 

Analyses the alms and functions of elementary geography and examines the utilitarian and 
cultural value of the study. 

6. Breeze, Fred J. High school geography. School science and mathematics, 
6:516-19, October 1905. 

Takes the ground that high schsetWography needs humanising. 

6. Brigham, Albert P. Googrrfpffc influences in American history. Boston, Ginn 

and company, 1903. xiii, 366 p. 12°. 

.The shorter of the two recent hooks which trice the more manifest Influences of geography 
upon the history of our country. Written In a n easy and somewhat popular style. .Should be 
read by every teacher of American history and geography. . Inexpensive. 

7. Brown, Robert H. Map reading. Journal of geography, 4:273-88, September 

1905. lllus. with ten sketch maps. 1 

8. Carney, Frank. Observational work for children. In Eighth international 

geographic congress. Educational section. Report, 1904. p. 966-71. 

Also In Journal of geography, '4:13-17, January 1005. 

Presents and discusses a method of conducting field lessons. 

9. Carpenter, Frank O. Commercial geography: The new science. In National 

education association. Proceedings, 1903. [Chicago, 111., University of fchi- 
' cago press.] p. 732-37. 

Discusses the scope and method of the subject. Demands laboratory work. 

10. Chamberlain, James F. Some essentials in geography. Journal of geography, 

5:369-75, Octolifer 1906. 

Urges the study of home surroundings and Industries, causal relations, the use of maps, globes 
end pictures. Sufficiently detailed and definite to be really helpful. 

11. chairman. Report of the committee on secondary school geography. 

In National education association. Proceedings, 1909. [Chicago, 111., Univer- 
sity of Chicago press.] p. 820-28. 

Also In Journal of geography, 8:1-0, September 1900. 

An analysis of the objection to the type of geography geuenOly taught and a reco mmenda tion 
tor the future. The moet Important report on this subject slnoe that of the Geographical confer* 
enoe of tbe oommlttee'of ten In 1303. - j 

12. Cook, Jane Perry. The equipment of a physiographical laboratory.* School 

science and mathematics, 5:421-30, June 1905. 

A' helpful article with diagrams and outs showing plans and equipment of such laboratories 
In Chloago. 
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13. Darling, Frank W., and Smith, Elisabeth. The geography course in the 

Chicago normal school. Journal of geography, 3:55-64, 122-31, February and 
March 1904. 

Outlines In moderate detail the oourse of study covered In two terms of fourteen weeks each In 
the normal school. Distinctly a oourse tor prospective teachers. 

14. Davis, William Morris. Geographical enays. Ed. by Johnson, Douglas W. 

Boston, Ginn and company, 1908. * vi, 777 p. 8°. 

A collection of over twenty-five essays, published In various periodicals since 1888. Some of 
the topics are: An Inductive study of the content of geography (1805).— The progress of geography 
In the schools (1802).— The teaching of geography (1892).— The extension of physical geography 
In elementary teaching (1892).— Geography in the grammar and primary schools (1898).— Physical 
geography In the high school: The need of geography in the university (1895).— Physical geog- 
raphy as a university study (1894).— Methods and models In geographical teaching (1889).— Field 
'work In physical geography (1902). Then? Is In America no other such valuable collection of 
geographical essays on the teaching side of the subject * 

15. Home geography. Journal of geography, 4 : 1-5, January 1905. 

VI would urge on every teacher the Importance of not only , leading pupils to observe accessible 
facts, but of leading them quickly and readily to perceive the meaning of the facts observed.” 

16. A scheme of geography. Journal of geography, 3:20-31, January 

1904. . 

Also in The geographical journal. 22 ; 413-23, October 1903. 

* Presents a device for showing graphically the interrelation among groups of ontographic and 

physiographic facts. 

17. Dodge, Richard Blwood. Equipment for geography teaching. Journal of 

geography, 5:242-50, June 1906. 

Contains a rather full list of recommended maps, periodicals, school texts, teachers* books and 
reference books both for teachers and pupils. 'Publishers* names are given In each Instance. . 

18. — Geography for secondary schools. Jou^l of geography, 6:241-54,* 

273-85, March and April 1908. 

A summary of nineteen replies to a questionnaire sent to a aoore or more of geographers and 
. teachers oT geography In various parts of the country. These replies constitute a most valuable 
collection of opinions on the question of what ought to be the character of the secondary school 
geography work. Should be read by every* geography teacher In the secondary school. The 
replies indicate a marked change In sentiment In recent years. 

*19. Geography for secondary schools. Journal of geography* 7:121-25, 

February 1909. 

^ Outline of the round table discussion at the meeting of the Association of American geographers 

In. Baltimore, December 1908. The first formulation of the platform of the movement for human- 
ised geography In the secondary schools. 

— ■ Some suggestions concerning a course of study in geography. Journal 


20 . 


of geography, 7 : 7—14, September 1908. 

A clear presentation of the principles which underlie a good course In elementary geography. 1 
Emphasises the greater importance of life geography as compared with physical geography in . 
. the elemebtary schoql. 

21. Dryer* Charles B. Geography in the normal schools of the United States. 

Journal of geography, 4:239-43, May-June 1905. 

A report upon the conditions of geography teaching In our normal schools. Facta gathered 
by a questionnaire and from printed catalogues. 

22. What is geography? Journal of geography, 4:348-60, October 1905. 

A valuable collection of deflniUons, opinions and quotations from various African and Euro- 
pean sources. 

23. Faxnham, Amos W. The course of study in the Oswego (N/Y.) State normal 

school. Journal of geography, 5:49-65, 109-19, 211^8; 265-77, February, 
March* May, and June 1906. 

Inoludee the bourse in the normal school and also that practice school Detafied tad 
logical and prepared by a man who has had long exporiemxftn an excellent school. 

24. Fenneman, K« M, Problems in the teacjdfig of. physical geography in sec-' 

ondary schools. Journal of geography ,^145-57, March 1909. 

' Discusses the changes within twenty yeapHn both, the subject matter and the method of sec- 
ondary school geography. GlvresuggmjJrfns for a course In Introductory earth science, discusses 
laboratory work and advocates ragfoul geography or rational oonuaerxrialgepgraphy. 
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25. Gwnthe, Mn. Martha Krug. Geographical textbooks and geographical teach- \ 
ing. Journal of geography, 2:227-43, 360-68, May and September 1903. 

A reholariy discussion of the fundamental difference to method, to subject matter and to char- 
acter oi textbooks needed by elementary, secondary and mature pupils. 

20 . Practical exercises to explain the topographic map. Journal of 

geography, 4:221-26, May-June 1905. * Ulus. 

Helpful to teach lax the contour map. 

27. Glbba, David. The pedagogy of geography. Pedagogical seminary, 14:30-100, 

March 1907. 

One of our most thorough and scholarly papers on the subject. Deals with: An historical 
review of geographical textbooks.— An historical review o f the methods of uwahing geography.- 
The present status of. geography In Europe.— Geography to hiph schools to the United State*— 

* Geography In our normal schools.— Geography to our technical schools.— Geography 1 imerloan 
oolleges and uni verities.— Geography to the elementary schools. Contains a bibliography of 
ninety-five titles. 

28. Goode, J. Paul. Commercial geography for secondary schools. Journal of 

geography, 4:425-32, December 1905. 

Also to School sclent* and mathematics. 6 : pm- 77. October 1901 

Outlines the field of commercial geography. States the character of the work which should 
be undertaken to secondary schools. Discusses illustrative material and the teacher's preparation. 

29. The human response to the .physical environment. Journal of geog- 

raphy, 3:333-43, September 1904. ^ 

Also to Elementary school teacher. 4 : 271-482, January 1904. 

Discusses the gradual decrease to the control over man exerted by his physical surroundings 
f as be advances to civilisation. One of the few available pa person this Important phase of modern 
geography. 

30. Rapid memory work. New York teachers’ monographs, 5:64-70, 

Juno 1903. ' * 

The psychology and the advantages of memory map work, with specific application U> the 
continents reduced to their lowest terras. * 

31. Gulliver, P. P. Training in geography. Journal of geography, 5:468-73, 

December 1906. 

Urges observational field studies near home and the making of maps. 

32. Hubbard, George D. College* geography. Educational review, 35:381-400, 

April 1908. 

Discusses The nature of the science, The utility of Its subject matter, and Courses of construction. 

33. Geography in the secondary schools. In National education asso* 

ciation. Proceedings, 1908. [Chicago, 111:, University of Chicago press.] 
p. 976-84. 

Defends the cultural value of the study and believes that Its value to this respect entitles It to 
more time than It receives In the high school course. 

34. Jefferson, Mark 8 . W. Out-of-door work in geography. In National educa- 

tion association. Proceedings, 1904. [Chicago, 111., University of Chicago 
press.] p. 583-88. 

Also to Journal of geography, 4:49-57, February 1905. 

Gives reasons why out-of-door work Is desirable and discusses existing conditions to secondary 
school geography. 

35. Jonetff Edward D. Sources of. literature for commercial geography. Journal 

of geography, 1:151-55, April. 1902. . 

. Gives list of important governmental publications and bf commercial and trade Journals, with 
price and place of publication of the latter. 

36. King, Charles F. Methods and aids in geography. Boston, Lothrop, Lee and 

. Shepard company, 1907." xvi, 625 p. 12°. ^ 

A bookdeaUng with the generei prindplee of geography t^hingand wtth many special problems, 
dives special emphasis to the Course xif study . What to teach on North America, Commercial 
geography, Mathematical geography, and Includes an extensive list of reference books In two 
Chapters, entitled Sources of Information and A list of a thousand books. 

Kirchwey, Clara B. Laboratory work in physical geography in secondary 
schools. Journal of geography, 4:122-30, March 1905. 

Favor* laboratory work and gives some details of exercises on isotherms. Isobars, winds, rain- 
toll, eto. 
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38. McCormick, Henry. Suggestions on teaching geography. Bloomington, IU. t 
Public school publishing company, 1899. 109 p. 12°. 

M little book or helpful Rigpwtloni for young teachers. 

39; HcMurry, Charles A. Excursions and lemons In home geography. New York, 
The Macmillan company, 1905. ix, 152 p. Illus. 12°. 

Chiefly for the third and fourth grades. Contains the subject matter of a targe number of “type 
lemons,”' 


40. r- Special method in geography. New York, The Macmillan company, 

1903. vii, 291 p. 12°. 

Outlines a complete course of study from the third through the eighth grade. The lays 
stress on the gradual movement from the home outward, on the strong concentration upon North 
America and Europe and upon type studies. Cantatas a graded bibliography. 

41. Marbut, C. F. Physiography in the univeraity. Journal of geography, 4:23-30, 

January 1905. 

( Holds that satisfactory work In the field can be done only when the students map the area studied. 

Urges the study of models, maps, and photographs. Discusses method of «*^Mn g ooUege physft- 
ogvaphy. 

42. Merrill, J. A. Physiography inYhe secondary' schools. In National education 

association. Proceedings, 1902. [Chicago, 111., University of Chicago press.] 
p. 784-89. ' ’ 

Emphasises the need of a large proportion of outdoor work. 

43. Mill, Hugh Robert. Guido to geographical books and appliances. Hints to 

teachers and student* on the choice of geographical books for reference and 
reading, with classified lists. London, George Philip aud son, 1910. viii 
’ 207 p. 8?. „ 

Invaluable rofereno* volume for all teachers. Latest edition Is the most complete bibliography 
of the kind In English. 

44. Rqdw&y, Jacques W. Nature study in the public schools: The geographical 

phase. In National education association. Proceedings, 1900. [Chicago; 
111., University of Chicago press.] p. 411-16. 

A plea for elementary observational studies as a part of nature study. 

45. The new basis of geography: A manual for the preparation of the 

teacher. New York, The Macmillan company, 1901. xiv, 229 p. 12°; 

Chape. 7-12 deal especially with the teaching of geography. They treat of The emphasis of earno* 
Uals, Pictures, ’ models and the globe, Maps and their uses, The course of study, Observation and 
field work, and The teacher's preparation. Contains a bibliography! 

46. Robinaon, Edward Van Dyke. Economic geography: What it is and what it 

is not. Publications of the American economic association, 10: April 1909. 

Maintains that economic geography is not a part of geography, but a part of economtee and can be 
adequately handled only by an economist. 

47. Salisbury, RollinJD. The teaching of geography: A Criticism and a suggestion. 

Educational bimonthly, 3:356-63, June 1909. 

Also In Journal of geography, 8: 40-S5, November 1800. 

Gives questions, with their results, horn a test In elementary geography which was given to 
seventy-five college students In the University of Chicago. Suggests that, teachers nee d to 
more of the useful facts about geography and especially facts of location. 

48. Smith J. Russell Geography in Germany. Journal of geography, 1:420-30, 

448-5*7, November and December 1902. 

Describes the geography teaching of the various types of schools in Germany. Gives outlines of 
courses. Part 11 deals with university geography in Germany. 

49. Surface, G. T. Geography in the high school. Journal of. geography, 6:348-54, 

June 1908. 

Makes a plea for concrete regional studies' and. illustrates with a detailed plan for treatment of 
the Atlantic coastal plain. 


50. Sutherland, William J. The teaching r of geography. Chicago, Scott, Forea- 
map and company, 1909. ' 292 p. 12°. 

A strong and clarifying discussion by an experienced teacher well trained In geography. The 
* analysis of the alms and scope of geography Is clean cut. ' Gives several chapters of practical sug- 
gestions for Improving the teaching of geography, Contains a bibliography of forty titles of books 
end papers on* the teaching side of the subject, and one hundred and fifty titles on the subject 
' , matter side. t it to perhaps tbe best ring to .book lbc tbe average to hm . ;. f - . . . 
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51. Whitbsek, &ty H* The fundamental and the incidental in geography. Jour- 

nal of geography, 5:66-73, February 1906. 

A dtoousston of thOM phases of geography which to (he writer's opinion deserve emphurit 
BsUstss that some features of the older geography should be retained. 

52. — — Geography in the elementary schools. In National education asso- 

ciation Proceedings, 1908. [Chicago, 111., University of Chicago press.] p. 
971-77. 

Discusses the relative amount of emphasis to be put upon the physical and commercial phases 
of the study. Urges map study. 

— Practical work in school geography. 7n Eighth international geo- 
graphic congress. Report, 1904, p.1025-29. 

niirnnot modeling, map drawing, the use of outline maps, diagrams, pictures, museum speci- 
mens, the taking of field trip*, etc. 

T Secondary school geography: What shall it be? School science and 


53 . 


54 . 


mathematics, 7:579-82, October 1907. 

Also In Journal of geography, 6:104-7, October 1907. ' 

A plea for the humanising of our high school course Iq geography. 

55. Wolfe, XJoyd E. The human side of geography. In National education asso- 
ciation. Proceedings, 1903. [Chicago, 111., University of Chicago press.] p. 
143 - 6 ^ 

* A refuy to. Professor Davis 1 paper read at the Minneapolis meeting of the Society for the sdier- 
Ufio study of education.. Maintains that a discussion of some of the processes of manufacture and 
other Industrie does belong to elementary geography. 

During 1904-05 the Journal of geography published a scries of erttrleff on Results to be 
expected from a' school course Id geography, by the following authors: Fern hem, Amos W., 
3:424-37, November 1904.— Redway, J.W., 3: 447-50. Iteoeqiber 1904.- Emerson. Philip, 3: 430-34, 
December 1904 — Winslow, I. O.. 3: 438-63. December 1904.— Terr. Ralph 8, 4 >143-48, April 1903.— 
Whhb^ck, Ray II.. 4:149-34. April 1903.-Genthc. Martha Krug. 4:133-69. April 1903,-Jeffcraoo, 
Mark 8. W., 4:160-63. April I906.-Moore, W. C„ 3: 320-23. September 1900. 


MATHEMATICS. 


1 


American mathematical society. Report of Committee on Definitions of col- 
lege entrance requirements in mathematics. Educational review, 26:305-8, 
October 1903. . 

>lso tq AwMMrlcen malhematioal society bulletin, 10: 74-77, November 1903. 

2. Ammerman, Charles, chairman. Preliminary report of Committee, of Central 

association of science and mathematics teachers on Algebra in the secondary 
schools. School science and mathematics, 7: 674-85, November 1907. , 

Also on Geometry. • * 

3. Bdcher ? Maxima. The fundamental conceptions and methods of mathematic?. ' \ 

Bulletin of American mathematical society, 11 :J 15-35, December 1904. 

Dtsciisses carefully various definitions of ** mathematics. ** .. 

4. Branford, B*»nchara. A* study of mathematical education, including the teach- 

ing of arithmetic. . ^Oxford, The Clarendon press, 1908. xii, 392 p.- 12°. 

A discunlon of the history. and teaching of arithiuetla, algebra and geometry, baaed on his- 
torical and psychological considerations. Contains a bibliography. 

British mathematical association. Committee on Discussion on reform in 
the teachingof mathematics. Mathematical gazette (I/mdon), 2:120-16, Janu- 
. ary 1902, ? ‘ 

6. Conferences du Mus6e pddagogique. L’enseignhment dee sciences m if* 
matiques et dea sciences physiques. Paris, Imprimerie rationale, 1904. xiv ( 

179 p. 12°. 

Consists of the following lectures wlthdbousskm: Liard, L., Lea scien c es dans Pemelgnam e nt 
seoondalre.— Poinoaid, H Les definitions <c6o6rate en matbtonatiquea.— Llppmann, O., Le hot 
dee sdanbts expdrlmentales dans l’ensdgnement scoondalre.— Polnbarfi, 1 Les mfithodas d*eo- 
selgnement dee sciences e xpArimeo tales.— Lange vin, P. , L’esprit de Penarignement sdsottflqoe.— 
fimh ftmlfe, Las exereices pratiques de maUdmatlques dans Penselgnement seoondalre.— * 
Marotte, P., L'ensdgncmentdea sciences maths matiques et physiques dans Penselgnement se- 
coadalre an Alleraagne. ■ „ ■ 
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7. Dewej, John.- The psychological and the logical in teaching geometry. Edu- 

cational review, 25:387-99, April 1903. 

Discusses the extent to whtcbetxtct logic ahoukt dominate the early Instruction la mathematics 

8. Fink, KarL ' A brief history of mathematics. Trans, by Beman, W. W., amd 

Smith, D. B. Chicago, Open court publishing company, 1903. xii, 333 p. 12° 
A condensation of Cantor's Oeechlchte der eiemenUr-maihcmaUk. Covers particularly the 
history of arithmetic, algebra, geometry and trigonometry, but touches also upon the higher 
branches. — 


9, Jackson, Lambert Lincoln. The educational significance of sixteenth century 
arithmetic . . . New York, Tcarbers college, Columbia university, 1906. 
232 p. lllus. 8 6 . (New York, Teachers college, Columbia univerrity. Con- 
• tributiona to education, no, 8.) • ’ 

A full historical discussion accompanied by many suggBrilons for twentlethoenuifylnstnactlOQ. 

10. Keyaer, G. JT. Exercises in thinking about number and spare: Transition to 

algebra and geometrjJl^Erlucationkl review, 20:246-53, 394-401, 486-93, Octo- 
ber, November, and December 1903 ; 27:36-41, 160-67, 270r78, January, Feb- 
ruary, and March 1904.- 

A sales of “dialog-exercises" developing certain fundamental notions of the subjects named. 

11. Klein, Fettac, and Betake, E. Neue beitrfige zur frsgedes maihematiarben und 

physikalischen unterrichta an den hdheren achulen . . : Leipzig und Berlin, 
B. G. Teubner, 1904 . 2v.ini. viii, 198 p. 8®. * 

Important to the student of the German movement for the Improvement of (be torfitwg of 
mathematics. (Young. J. W. A. The movement for the reform Inf the teaching of mathematfos 
In Prussia. Bulletin of American mathematical society, 12:347-32, April 1006. ^Also 
23:773-78, Uay 18, 1906) 


12. and Schimmack, Bud. Der mathematische unterricht. Leipzig, 

B, Ci. Teubner, 1907. ix,'236 p. 8°. Teil 1. Von dr# organisation dee 
mathematiarhen unterrichta. » 

A course of lectures at the University of Gdttlngen, 1004-05. Dtkussss the position of math* 
mattes In the various kinds of German schools, also historically contains much of Interest to 
Americans. A strong and modern book. 

13. Lalsant, €.* A. Initiation malhdmatique. Paris, Librairie Hachette et cie., 

1906, vii, 167 p. 16°. 

Treats various mathematical recreations and paradoxes not as mare curiosities but from the 
pedagogic standpoint as Introductory to the relevant mathematical topkm, ranging from count- 
*, log to analytic geometry. 

14. -» i>a mathdmatique: Philaeophic*cneeignement. Paris, Georges Cand 

; et C. Naud, 1898. 292 p. 8°. 

Discusses the various branches of mathematics from the elements of arithmetic to analytfo 
geometry, mechanics, and the elements of calculus, first from the standpoint of subject matter,' 
then from that of the classroom . 


15.. Lodge, Sir Oliver. E»sy mathematics, chiefly arithmetic. London, 1906. 
• xvi, 436 p. 8°. 

An Informal discussion of topics of elementary and secondary mathematics Is hill of Ufo 
and suggestions for 'making the subject Interesting. 

16. Lootnis, Bliaha S. Original investigation, or how to attack an exercise in 

geometry. Boston, Ginn and company, 1901. vi, 63 p. 16°. 

Discusses various typos of proofs with a view to their u so in finding other proofs. 

17. McMurry, Charles A. Special method in arithmetic. New York, The Mac* 
* millan company, 1905. vii, 225 p. 16°. 

Relates chiefly to questions of primary arithmetic. 

18. Moore, Eliakim JL The cross-section paper ,a a a mathematical instrument. 

School review, 14:317-38, May 1906. ' 

A detailed preeentatlon of spedfto ways-ln which cnaaeectton paper oan be systematically 
. used as a unifylng element In mathematics. 

19. >The foundations of mathematics. Presidential address at wnngal 

meeting of American mathematical 'society, New York, December 29, 1902. 
Bulletin of American mathematical society, 9:402-54, May 1903. 


Also In Science, 17 : 401-16, March 13, 1003; 8cbool review, U ; 621-38, June 1903, 

.Diseases; the fundamental notions of mathematic* and the problems of Instruction. Bug. 
jests various Uoofofaoftfco looking toward Improvexzient th the teaching mathematka ■ , 
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30, M: rmm 9 O. W.- A clans o I content-problems for high 'school algebra. School 
review, 14 :563*»77, October 1906. ' 

Bpmltte tnstaixes of elfrbralc problems resulting horn various loading afbeams and the tUea. 

31- Mathematics in the uni veraity high school. .School review, 14:57-64, ‘ 

January 1006. 

• - ******* of topic* of a (-.-related course tor the first two jw* in a high school Report oo the 
r<awooai experiences with the above.— The year's progres s In the mathrmalkwl wort of the 
university high school. School rJmtw, 15 : 576-01, Octobor 1901 

23, NewliaU, O. W. A high school mathematics club. Educational review, 

29:515-22, May 1905. ' 

Detaih of organ tlon and program., 

23 v O«born, Clinton 8... Thought value* in beginning algebra. School review, 
10:189-84, Much 1902. 

Stenographic reports of actual learera, ytth oominmu. 

24. Packard, John C. Mathematics and the coordination of. mathematics and 
• physics in secondary schools. School review, 11; 798-807, December |903. 

A coocreU discussion of proposed omiatoiu end additions. 

35. Parry, John, ed. Discussion on the teaching of nulhematica which took place 
on September 14th, at a joint meeting of two sections; Section A. — Mathe- 
matics and - physics. Section L. — Education*. ■. . to which is now added 
the Report of the Britiah aaaociation committee drawn up by the chairman. 

, Prof- Fofayth, (2d ed.| London, Macmillan and company, limited, 1902, 

vi, 123 p. 8°. 

Opinion* of teachers concerning the ” retry movement.” Oalls for mom ooorreu* end prac- 
tical teaching , for the oarLW u» of mom advanced met hods end moult*. 

26. England's neglect of science, linden, T. Fisher Unwin, 1900. 9 

vii, 113 p. 8°. # 

• Tho origin of the ” retry movement ” for mom genuine applied mathematics, ' 

27. Pringahaim, Albert. Ueber wert und angehlichen unwert dor mathematik ... 

Mttnchen, verlag der K, B. Akadcmie, in kommimtion dee G. Fnuit'schen 
vqriags (J.'Roth) 1904. 44 p. 8°. 

28. Kaidt, F. Anleitung sum mathematischen unterricht an hftheren schulen. 

Berlin, G. Grote’sche verlagsbuchhandlung, 1886. x, 252 p. 8°. 

Cows tho elementary and secondary field. Though Intended prlmerlly lor Orrmens. the 

r work oonUlns much of general Interns^ . 

. Smith, David Eugene. L'enseignemenl 4m mathdmatiques dans Us proles 
aecondaires aux Eutn-Unie.' Paris, Gauthier ViUais; (etc., etc.) 1908 (2691- 

264 p. 8°. . . 

M Ex Unit do rEnwignement mathSmeUque. ho. 4 % 10 anrwV, julllot im" 

1‘epor read before (he Fourth International congress or mathematicians, Rome, April 1 90S. . 
Explan ati on of the school systems, and tho mathematical course In America, with suggrettons of 
refund. 

30 , The question of problems in elementary mathematics. Educa*. 

tional review, 31:300-5, March 1906. 

•A su mm a r y of the pros and cons of applied and misapplied (merely manipulation) problems 
and prognostications as to the future trend of urego. 

31 . The teaching of arithmetic. Teachera college record, 10:1-100, 

January 1909. 

„ A idnimd of mtm ot the more Important questtoos In the teaching of arithmette, with a dta. 

camion of the courea of study. 

. *•' 32* — ■ — - The teaching of elementary mathematics. New York, The Mac* 

. ; mBIan company, 1900. xv, 312 p. 12°. * 

PhMimm the teaching of m at hanu tt c a In elementary and mooodwy schools, both ftnmth* 

' hlstorioel standpoint end from that of present day practice end need*. Full bibliographic refer- 

33. — and MoMuxxy, F. 1C. Mathematics in the elementary school. 

Teachers college record, 4:70, March 1903. 

Detailed ontttn* of a course In arithmetlo In the various grades. 
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34. 8toni f Cliff Winfield, Arithmetical abilities tad some be tore determining 
them. New York, Teachers college, CxriumbU uni verity, 1908. 101 p. 8°. 
(Columbia university contributions to education. Teachers college series 
no. 19.) ' 

A (vjrrholarknHuiuiloil tov reU ga l lon of I ho ahilflire of sixth year -pupils In certain typical 
s ch ools. 

31). 8tory, W, S. The unification of insiln nmn njn iln m Hlm| i ninj uinm School 

review, 11:832-55, December 1903. * ' 

Colb for the treatment of ffemansary malhrmath* aa ooc sufafwt , In o co<u»Y*rd, cotta** unftL 
ond pragresrive way, aa on on os wll oa o tfkm. 

3(1. Tannery, ula* Notions dee math&naiiquas. Farin, l.ibrsirio Ch. Hela- 
graye, 1903. x. 370 p. 16°. 

A review of lbs doss of ll» secondary course. Suggnaiivc along Uv lbxo of IntormlaUan of 
olerbvo and geometry and the eorly use of iho tdregfderivaUona 
37..Tropfke, Johannes. Gear hie h to dcr Wmentar-mathematik in sytrtcinali* 
srher darrtellung. Leipzig, Veit und comp., 1903. viii, 490 p. 8°. * * ' 

t'owi the ground from the elements of arithmetic to analytic geometrr, Inrlutlnv Topically 4 

arranged, usable and thorough. 

38. Wisconsin, etate teachers' association. Repeat of Committee, on The con* . 

lent- of algebra for high schools. Bulletin of information 14. Also a revision 
of thjtr content of geometry for high schools. Bulletin 12. '(Imued by Stale 
supt. C. P. Cary, Madison, Wia.) 

39. Toun^, J. W, A. The teaching of * ns thematic*, in the elementary and the • 

•econdary school. New York, Longmans, Green and company, 1907. xviii. j 

351 p 12°. 

Bcope Indicated by Utle. Contains twelve blbUographlss si the beginning of qhaptore, mi tore- j 

oxis other relrreoons In the tost and (p. 156—50, 171-75) lists of hooks lor the -h** and tbs library | 

g0. — — The teaching of mathematics in the higher schools of Prussia. New j 

York, Longmans, Green and company, 1900. xiv, 141 p. 16°. j 

Treats the organisation Of there rhoob in general, the beaching of tn «Wmti mg 

tho suggeallons this work often to Americans. 

NATURE STUDY. 

1. Bailey, Liberty Hyde. Tho nature study idea. Now York, Tho Macmillan 

company, 1909. ix, 246 p. i2°. ! 

A collection of essays on nature. study as a phase of education. Contains numenxts practical 
_ suggestions for learhm. j 

3. ; — The outlook to nature. New York, The Macmillan company, 1905. ! 

ix, 296 p. 12®. 

A collection or essays valuable for the point of view expressed. * . j 

3. Bigelow r Edward Fuller. How nature study should be taught . . . New 

York, Hinds, Noble and Eldredge (1904]. xxi, 203 p. front., plates. 12°. 

A ooUecUoo of ereaya intended to give teachecs inxpl radon, general direction, and outlook regard- 
log nature study. , * 

4. Burkett, O. W., Stevens, F. L., and Hill, D. H. Agriculture for beginners. \ 

Boston, Ginn and company, 1903. xii, 267 p: Illus.^12 0 . 

Most of tho many books on elementary agriculture are distinctly adapted to sreoodary srboob, 
but this book hss much material In Une with nature study. 

5. Burroughs, John. A year in the fields. Boston and New York, Houghton, 

Mifflin and company, 1896. ix, 220 p. 12°. 

Valuable from the point of view of a nature observer. “ . , 

8; Cornell University nature study leaflets. Albany, N. Y„ The I. B. Lyon com- 
puny. 607 p. Illus. 8°. . 

-A eoUeothm of tbs leaflets published from 1106 - 1904 . ■. J 

7. Coulter, J. X., and J. 0 ., and Patterson, Alice J, . .-Practical nature study. 

New York, D. Appleton anti company, 1909. ix^ 354 p. 12°. 

A discussion of principles, topical outlines, and l e sso n plans for nature study and elementary 
apfeuttm*. J* 
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S. Cummings, H. H. Nature study by grades: Teachers’ book for primary grades. 
New York, American book company, 1908; 180 p. 12°. 

. A very helpful series of lessons adapted to primary ibhools to widely separated localities. 

9. Dearness, 7. How to teach the nature study course. Toronto, Copp, Clark and i 
company, 1905.. 206 p. 8V 

Intended for Canadian schools, but very suggestive for teachers elsewhere. 

10. Goodrich, O. L. The first took of farming. New York, Doubleday, Page and " 

company, 1905. xx, 259 p. 12°. 

An excellent Introduction to principles of gardening and the plant aide of agriculture. 

11. Gayer, X. F. The question of method in nature study. Pedagogical seminary, 

12:86-92, March 1905. ’ 

Also In Nature, study review, 3:228-36, November 1907. 

\2. Hampton Leaflets. Hampton, Va., Hamptpn. institute, Nature study bureau!' 
About 50 cente per dozen. Illus. 

A valuable series of leaflets dealing with nature study and agriculture. Published monthly. 

13. Hemenway, H. D. Hints and helps for young gardeners. Hartford, Conn., 

pub. by the author, 1906. 58 p. v 

14. How to make school gardens. New York, Doubleday, Page and 

company, 1903. xvi, 107 p. Illus. 12°. 

A manual useful for teachers unfamiliar with gardening. 

15. Hodge, O. F. . Nature study and life. Boston, Ginn, and company, 1902. xvi, C 

514 p. Illus; 12° 

One of the two best known books on nature study. A brief discussion of principles In the first 
ahapters Is followed by many chapters dealing with biological materials In an Interesting and 
s^gestlve style. 

16. Holts, F. L. Nature study. New York, Charles Scribner’s sons, 1908. xiv, 5*46 p. v 

Illus. 12°. 

The first part deals with general principles, the second part with subject matter, chierf^ biological. 

A very practical book for teachers fn training and others who have had no training In nature study 
materials and methods. v 

■ 17. Illinois leaflets on agriculture. Taylorville, 111., C. M. Parker. Pub. monthly. 

25 cents per year. 

An extensive series of leaflets on agriculture by professors of the University of Illinois, full ol 
. useful suggestions. . 

18. Jackman, Wilbur S. Nature study for grammar grades: A manual for teachers J 

and pupils below the higty school in the study of nature. New York, London, 

. The Macmillan company, 1901. 407 p. 12 6 . 

. Several books with similar titles were published by this author, all of which are out of line with 
the present tnterpretatlbn of nature study, but are useful for reference In preparing outlines and 
lesson plans. 

19. Jenkins, Oliver P., and Kellogg, Vernon L. Lessons in nature study t San 

Francisco, The Whitaker and Ray company, 1900. 191 p. Illus. 12°. 

.. A collection of lesson plans chiefly on plants and animals, but some on physical nature study. 

20. Lange, Dietrich. Handbook of nature study, for, teachers and pupils in the 

* elementary schools. New York and London, The Macmillan company, .1898. 
xvi, 329 p. Illus. 12°. — 

Suggestions regarding materialsf chiefly biological, profitable for nature lessons, especially In 
the eastern part of North America. 

21. Lloyd, Francis E., and Bigelow, Maurice A. The teaching of biology in the 

secondary school. New York [etc.], Longmans, Green and company, 1904. 
viii, 491 p, 12°. (American teachers’ series.) 

See chapter 2 on Nature study. 

22. MMsachusetts iiature leaflets. Boston, State board of agriculture. Illus. 

23. /McMurry ,0h^ A. Special method in Elementary, science for ’the common 

echooL New York and London, The Macmillan company,1905. ix,275p. 12V 
.’ A discussion if principle outline of course, list of books, and suggestive lesson plain. Tbsdte- 
’ melon of principles and methods of teaching Is the most valuable part of the book. 

24. KcMurry, Lid& B, Nature* study lessons. NeV York, The Macmillan com- 

pany,1905.xi, 191 p. -12°, 
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2& Munaon, Jgfm P. Education through nature study, foundations and method. 
New York and Chicago, E. L. Kellogg and company [1903]. 297 p. Illus., 
diagn. 12°. 

A d tension of principles, methods, and materials. Host of this work I* out ofllne with the 
mast approved nature study to-day and resembles high 1 biology.- 

26. National education association of the United States. National oouncH 

of education. Report of the Committee on industrial education in. schools 
for rural communities, July 190B. [n. p.J The Association, 1906. 97 p. 8°. 

27 . Nature study review. Pub. at Urbana, 111., by American nature study society. 

$1.00 per year, 9 nos. 

Founded In 1005 and now the official organ of the American nature study society. The following 
articles on the educational aspects of nature study are the most Important published In this 

magmslne: 

Alma, values, and principles 6f nature study. A symposium. Coulter, 8.; Fairbanks, H. W.; 
Bigelow, If. A. 1:40-01, March 1006. , 

Alma and methods In nature study. Downing, E. R.; Ouyer, M. F. 3:100-07, 22145, Septem- 
ber and November 1007. 

Criteria of selection of material for the teaching of nature studyand geography. Caldwell, OUs W. 
8:252-50, December 1007. 

Industrial education and nature study. A symposium. Caldwell, Otis W.; Bonser, Frederick '• 
O.; Johnson, J. T.; Faraham, Amos W.; Mann, C. R.; Baldwin, W. A.; Robison, C.H.; Shepherd, ~ 
John Wilkes. 5:2-38, January 1000. 

Nature study and manual training. Bigelow, M. A.; Baldwin, W. A. 2:41-48, 01-06, February 
and March 1006. * 

Nature study and soienoe. A symposium. Coulter, Stanley; Hodge, C. F.; Mann, C. R.; 
Bigelow, M. A.; Clements, F. L.; Preeger, W. E.; Coulter, J, O.; Shepherd, J. W.; Charles, F. L.; 
MoCready, S. B.; Meyers, I. B.; Bigelow, M. A. (editorial review) 4:10-24, 33-61, January and 
February 1008. 

Nature study as related to agriculture. A symposium. Hays, W. if.; Comstock, A. B.; Stev- 
ens, F. L.; MacKey, A. H.; Dearness, J.; Davenport, E. 1:141-53; 4:261-64; 5:2-28, July 1005, 

. December 1008, and January 1000. , 

Organisation of nature study In primary grades. Davis, B. M. 4:102-10, April 1008. 

School gardens. Hemenway, H. D.; Thayer, Edna R.; Cruwell, T. R.; Paaons, Fannie O.; . 
Hatch, Luther A.; Weed, Clarence M.; Fisher, Ruth B.; MIluv, Louise K.; Bigelow, M. A.; 
Balthls, Frank K. 1 :2940. 61-68, 255-61 ; 3:100-00; 4:75-84. 276-82, January, March, and November 
1005; October 1007; March and Deoepber 1008. 

The established principle of nature study. Bigelow, M. A.; Hodge, C. F. 3:14, January 1007. 
The plaoe of physiology In . the curriculum of the elementary school. Bigelow, M. A.; Blair, 

F. Q. 2:67-72; 4:230-60, February 1906, and December 1008. 

, The relation of geography to nature study In the elementary school. Coulter, J. M. 1:17348, 
March 1005. 

The relation of nature study and natural science. A symposium. Fairbanks, H. W.; Hodge, 

C. F.; MacBride, T. H.; Stevens, F. L.; Bigelow, M. A. 1:2-18, January 1905. 

Training teachers of nature study. A symposium. Wilson, L. L. W.; Brown, Berthe M.; 
Boyden, A. C.; Downing, E. R.; Munson, J. P.; Charles, F. L.; Coleman, W.; Slnolalr, 8. B 
Guyer, M. F.; Shepherd, N. 8.; Dellinger, O. P.; Bigelow, M. A.; Coulter, 8.; Burns, L. B.. 
Trefton, O. H.; Shepherd, J. W.; Dearness, J.; Cummings, H. H.; Patterson, Alice J.; Hargltt,' 
Dora. 2:12245; 4:173:02, Aprtl 1006, and September 1008. . 

28. Overton, Frank, and Hill, Mary E. Nature study; A pupil’s textbook. New 

York, Cincinnati [etc.], American book company [1905]. 142 p. Illus. 12°. 

Lemons for e year’s study of oommon object*. • 

29. Purdue university leaflets. Lafayette, Ind. A 

A valuable series, butnot complete for distribution. ■ 

30. Sohmucker, S. O. The study of nature. Philadelphia, The Lippincott com- 

pany, 1908. 816 p. Illus. 12°. 

Chiefly deals with blolegloal materials and schoolroom management, but has a few chapters on 
principles. Useful for student-teachers. 


■ 81.- Scott, Charles B* Nature study and the child. Boston, D. 0. Heath knd com- 
pany, I901. xxv, 618 p. Illus. 12°. 

A dlsoomtoh of alnu and principles ofnature study, and also has preotioal suggestions and detailed 
outlines far some lessons. 


Wilson, Mr$. Lucy L. W. Nature study in elementary schools. New York and 
-London, The Hacotfllan company, 1907. xix, 272 p. Mud,, 16°. 

.. A pneUoai aamiM arranged «^>rdiai ? nretiwlalsAviilabfe by msotta. 
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24 BIBLIOGRAPHY OP SCIENCE TEACHING. 

PHYSICS. . 

1. Ames, J. 8. Henry Augustus Rowland. Science, 13:681-84, May 3, 1901. 

2. Andrews, 0. H. - .The efficiency in the teaching of physics. - In Eastern associa- 

tion of physics teachers. Proceedings, December 1905. p. 7-24. (Name and 
address of secretary published annually in School science and mathematics.) 
Note particularly the diversity of Interact end information needed by a physios teacher. 

3.. Baekeland, L. H. The danger of overspecialization. Science, 25:845-54, 
May 31, 1907. 

"I challenge yon to nant any truly gnat man who was merely a speclalist-^on^alded pursuits 
are apt to make os very narrow minded/* “Overspecialited science Is apt to degenerate Into a 
mere hobby where all conceptions of true proportions and harmony are lost/* 

4. Halley, L. H. The teaching of science. In State science teachers’ association. 

Proceedings, 12th annual meeting, 1907. Albany, University of the state of 
New York, ’ 1908. p. 11(M5. (Education department. Bulletin, no. 431, 
September 15, 1908.) 

Distinguish between the teaching function and the research Amotion. We are teachers. It Is 
oar business to open the minds of the young to the facts of sdenoe. 

5. Balliet, Thomas M. The influence of the present methods of graduate instruc- 

tion on the teaching in secondary schools. School review, 16:217-25, April 
1908. 

. 6. Gajori, Florian. A history of physics in its elementary branches, including the 
evolution of physical laboratories. New York, The Macmillan company, 1899. 
-viii, 322 p. 12°. ' 

7. Carnegie, Andrew. James Watt. New York, Doubleday, Page and company, 
1906. 241 p; 8°. 


. 8. Chute, H. N. A high school library, for physics. School science arid mathe-* 
justice, 1:126-30, May 1901. 

• The value of outside reading versus laboratory work, and a list of books. 

9. Collar, William C. Opportunities due the secondary school teacher of physics. 
School science and mathematics, 7:574-78, October 1907. 

Also in Eastern association of physios teachers. Proceedings, March 1007. 

10. Coulter, John M. What the university expects of the secondary school. School 

review, 17:73-84, February 1909. 

11. Dean, John C&ndee. Count Rumford. Popular science monthly, 73:32-51, 

* July 1908. lllus. • 

12. Denalow, Van Buren, and Parker, Jane Marsh. Thomas A. Edison and 

Samuel F. B. Morse." New York, Cassell and company, 1887. 128 p. 12°. 

13. Dewey, John. Science as subject matter and as method. Science, 31:121-27, 

January 28, 1910. 

Read before the American federation of teachers of the mathematical and the natural adenose, 
December 1000. 


;V . 


14. Fahie, J. J. Galileo, his life and work 
« 4 ' 461 p. Illus. 8°. 



London, J. Murray, 1903. ziv, 


15. 


16. 


;/ranklin, Benjamin. Autobiography. New York, Cassell and company, 1886. 
734 p. 24°. 

Franklin, William 8 . The study of science by young people. In New York 
state science teachers’ association. Proceedings, 12th annual meeting, 1907. 
Albany, University of the state of New York, 1908. p. 65-94. (Education 
department. Bulletin no. 431, September 15, 1908.) 

*<My. experience, to, most emp h atically,, that a student mfcy measure a thing and know nothing 
at all about It, arid I believe that the pn at high school courses In elementary physios In efhloh 
quantitative laboratory work Is so strongly emphasised an altogether bad-I mat phyaloal 
nlanoeif should be taught In the seooocfeiy schools with reference primarily to tfadr practical appli- 
cations— I can not endure a aoealled knowledge of elementary science which does not relate to 
some actual physical condition or thing— either you must create an actual world of the unusual 
phenomena of nature by purchasing an elaborate and expensive equlpmentofaclentlflO apparatus, 
, t the boyto everyday weald of otual, condition* m 
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17. ' Q*rn»tt, William. Herow of science— phyncista. New York,. E. and J. B. 

Young and company, 1886. vii, 339. p. 16°. 

Popular and aocurtte. 

18. Gl&sebrook, R. T. James Clark Maxwell and modem physics. New %k. 

The Macmillan company, 1896. vii, 224 p. 16°. 

19. Gray, Andrew. Lord Kelvin — an account of his scientific life and work. New. 

York, E. P; Dutton and company, 1908. ix, 319 p. 16°. 

20. Hall, E. H. The relation of colleges to secondary schools in respect to physics. 

Science, 30:677-86, October 29, 1909. 

21. Henderson, W. D. The present status oaf high school physics. School science 

and mathematics, 8:347-59, May 1908. \ 

22. Hill, G. W. Professor Simon^ Newcomb as an astronomer. Science, 36-353-57 

September 17, 1909. 

23. Hopkins, Arthur T. The pedagogical bearing of chemistry on physics. School 

science and mathematics, 4:22-30, April 1904. 

24. Jordan, David Starr. The high school course. Popular science monthly. 

. 73:28-31, July 1908. 

" For oolfcfes •Pedly certain clams of subjects regardless of the teal Interest of the secondary 
schools and their pupils Is a species of Impertinence which only tradition justifies.— In general 
the high school graduate whohas a training worth while In the conduct of life Is also well fitted 
to enter college for further training.— The average American boy quits the high school in disgust 
because he can not Interpret Its work in terms of life/* 

25. Lewis, W. D. College domination of high schools. Outlook, 93:820-25, Decem- 

ber 11, 1^09. 

26. Lodge, Sir Oliver. Pioneers of science. New York, The Macmillan company. 

1893. xv, 404 p. 12°. 

27. McAndrew, William. The college influence on public high schools. School 

bulletin, 36:89-93, January 1910. 

28. Mazixi, O. R. The aims and tendencies in physics teaching. School science * 

and mathematics, 6:723-30, December 1906/ 

29. American federation of teachers of the mathematical and the natural 

sciences. School science and mathematics, 7:242-43, March 1907 ; 8:78, 
335-37, 432-33, January, April, and May 1908. 

30. Histories and biographies of physics. Science, 16:1010-21, Decem- 

ber 26, 1902. „ 


31. 


32. 


, 33. 


34. 


35. 

36. 


37. 



— The meaning for the movement for the reform of science teaching. 

Educational review, 34:13-25, June 1907. 

The new movement among physics teachers. School science and 
mathematics, 6:198-202, 696-702, 787-94, March, November, and December 
1906; 7:328-34, April 1907; 8:522-25, June 1908. 

Also In 8chool review, 14:212-16, 429-37, 652-50, 746-53, March, June, November, and 
December 1906; 15:290-06, April .1907, 

— The new movement for the reform of physics teaching in Germany, 

France, and America. In New York state science teachers' association. Pro- 
ceedings, 11th annual conference, 1906. Albany, University of the state of 
New York, 1907. p.75-99. (State education department. Bulletin, no. 34. 
August 1907.) • 


On science teaching. School science and mathematics, 5:546-51, * 

617-22, 685-90, October, November, and December 1905; 6:25-35, 194-97, 

303-9, January, March, and April 1906. ' 

- The physics teacher * problem. Science, 29:961-82, June 18, 1909, 

Physics teaching in thjo secondary schools of America. Science, 
30: 789-98, December 3 ( 1909. ** 

Science in civilization and science in education. School review. 

14:664-70, November 1906. 
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8$. Massachusetts. Board of education. Report. The relation of the Massa- 
chusetts high schools to community needs. [Massachusetts state board of 
education.] 1906-07. p. 317-46. 

39. Mead, George H. Science in the high school. School review, 14:237-49, 1906. 

Discureed by Houltoo, F. R., p. 348-60.— Millikan, R. A., p. 2G042.— Barnes, C. R., p. 253-63. 
Some inclusion of the old natural history would Improve the present oouree, Too much abstract 
mathematics. 


40. Millikan, Robert ▲, The relation of high school and college physics. In 

Eastern association of physics teachers. Proceedings, October 23, 1908. p. 
2-18. (Name and address of secretary published annually in School science 
and mathematics.) 

41. Muhroe, James P. How the colleges ruin the high schools. World *s work, 

18:11541-44, May 1909. 

42. The specialist blight on American education. Popular science 

w monthly, 73:340-44, October 1908. 

14 Men In the profcosSoos have seemingly gone mad upon the question of apeclalUatlon.— Many 
a green tree of scholarship, many a fair, broad field of general culture has been converted Into a 
naked waste of narrow pedantry.” 

43. New York physios elub. Recommendations concerning examinations in 

physics. School science and mathematics, 8:368, May 1908. 

Also In a pamphlet published by the club, which oontalnaa proposed syllabus, p. 12, April 1908. 
' 44. Niehols, Edward L. Physics teaching in the secondary schools— past, present, 
_ and future. In Eastern association of physics teachers. Proceedings, Decem- 
ber 1905. p. 38-44. (Name and address of secretary published annually in 
School science and mathematics.) 

45. Nichols, Ernest F. Physics. Popular science monthly, 72:323-36, April 1908. 
A public lecture delivered at Columbia university on the present state of our knowledge of physios. 

■ 46. Ostwald, Wilhelm. A great chemist *s career. Trans, from Reclams univereum. 
Scientific American supplement, 65:137, February 29, 1908. , 

47. Packard, John O. Applied science. Laboratory exercises. for the chemistry 

class. New England journal of education, 64 : 560, November 22, 1906; 66 : 467, 
572-73, 598-99, 692-93, October 31, November 28, December 5, and Decem- 
ber 26, 1907. 

. . Very suggestive and helpful to all teachers of physics. 

48. High school physics. Education, 30:512-17, April 1910. 

49. Physics for boys. and girls: An introductory course. School science 

and mathematics, 3:241-42, October 1903. 
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